
80 SCIENTIFIC AMERICAN July 1 3 , 1 9 1 2  

Growing Alfalfa In the · East 
. .  By .T . . M .  " stgnt , 1 n ited St ates n part meot of Agri c u l t ur e  

The soil receiving a heavy application of lime required for alfalfa growth. 

ALFALFA, perhaps the oldest of all our cultivated 
forage or hay plants, has had a history scarcely 

less interesting than that of the many nations which 
have utilized it. Such nations have prospered almo!'!t 
in direct proportion to the extent to which they have 
used it. The name "alfalfa" comes from the Arabs 
and means "the best fodder," and in fact it appears 
to have origlnated in Media or in some adjacent coun
try, as the folklore tales from lands on different sides 
of this area point toward Media as the place whence 
it came. Although in its original state it must have 
had Ii narrow range of adaptability to varying climatic 
and soil conditions it has by successive stages come to 
be adapted to portions of every continent. Even in 
tbis country it grows below the sea level in southern 
California, where the climate is among the hottest 
in the world. In Colorado it may be seen in full vigor 
at altitudes above 8,500 feet. In latitude it is equally 
cosmopolitan and may be found growing from Mexico 
to Canada as well as in tropical America. The eastern 
half: of the United States has presented a serious com
bination of circumstances working against its success
ful production. A brief survey of its early history and 
migrations may assist in explaining some of the rea
sons why ' the culture of alfalfa in the East has met 
with so many difficulties and why so many points must 
be safeguarded to assure success. 

Alfalfa in Ancient Times. 
The wars of the Persian Invasion of Greece took it 

to the latter country about 590 B. C., it being the cus
tom for the advance emissaries to precede the army 
and to plant fields for the sustenance of the herds 
which helped support the invading hosts. From Greece 
it advanced to Italy and Spain by successive stages 
and was taken to Old Mexico by the Spaniards about 
1519 A. D. From here it was carried to South America 
and later ( 1854 ) entered California through the Gold
en Gate at the time of the activities incident to the 
discovery of gold in that State. Thence it spread 
over the irrigated sections and more recently has con
tinued its march eastward until now it is by far the 
most important forage crop of such Stat�s as Nebraska 
and Kansas, the latter having approximately a million 
acres as compared with a very few thousand two de
cades ago. 

The eastern march of alfalfa halted, however, when 
it encounter.ed the hbmid belt beglnning with Missouri 
an4 extending eastward to the Atlantic ocean. · Alfalfa 
was developed under scorching suns and in sections 
almost devoid of natural rainfall a..nd the unnatural 
conditions presented by a country where the rainfall 
il! at all excessive constitute a great handicap to its 
successful production. The increased rainfall causes 
most soils to be poorly drained and these are usually 
sour or "acid" in character. Both the poor drainage 
and acid condition of the soil prove harmful . to the 
plants. This is by reason of the prevention of th� 
growth of the nitrogen-gathering bacteria which are 
80 essential to the welfare of the alfalfa plant itself 
and which enable the roots to accumulate vast stores 
of the costly nitrogen from the air, free of charge to 
the farmer. As has been said these' bacteria not only 
work for nothing and board themselves, but they ac
tually pay something for the privilege of living. They 
must, however, have the proper soil conditions and 
these. are not naturally present on the ordinary farm 
in the Eastern States. 

Requirements of Alfalfa. 
Alfalfa requires a deep, fertile, well drained, well 

limed, thoroughly inoculated, acid-free soil. This list 
of requirements is long, but it means a great deal to 
the ordinary farmer, who usually is unable to immedi
ately provide these conditions for alfalfa. In order to 
emphasize the necessity of each of these, it is necessary 
to treat them somewhat in detail. 

A deep soil is necessary by reason of the great root 
development which the alfalfa plant makes. In the 
West the plants have been known to send down long 
roots for more than 30 feet into the deep, friable, 
alluvial soils. It is not able to make its normal growth 
and compete with the surface-feeding weeds if there 
is not present a soil sufficiently deep for its roots to 
penetrate and draw up the hidden stores of plant food 
which are necessary for the numerous crops of nutri
tious forage and which are out of the reach of the 
less deeply rooting plants. At least four feet of good 
soil is usually necessary unless the underlying forma
tion be limestone, in which case, three feet has been 
found to suffice. The plants will, however, utilize the 
ground to a much greater depth if opportunity is pre
sented for them to do so. 

A fertile ground is necessary, since the hay it pro
duces is among the richest we have and calls for the 
extraction from the soil of large amounts of plant 
food. It is a mistake to think that because it is a 
legume and has the power of adding nitrates to the soil 
that it can be seeded on land poor in the other essen
tial elements of fertility. It cannot add phosphoric 
acid or pota�h to the soil on which it grows ; and yet 
it requires large quantities of these elements in order 
to produce paying crops of hay. This fertility may be 
brought into the soil by the" use of green manures, com
mercial fertilizers or by the application of a liberal 
dressing of barnyard manure. The last method has 
been found to be usually the most satisfactory as, ap
pa'rently, the manure offers the conditions required by 
the bacteria which live on the roots of the alfalfa. 

A well-drained soil is essential as the roots can not 
stand lack of drainage, nor can the bacteria which 
ordimlrily live on its roots, exist in the absence of a 
well aerated soil. 

Liming is necessary on all soils deficient in this min
eral, as in the presence of acid conditions neither the 
bacteria nor the alfalfa itself can succeed. 

It is . also necessary to have the Soil thoroughly inocu
lated with the nitrogen-fixing . germs in order that each 
plant may be well provided with for 
abstracting the nitrogen from the it 
into a form available to the alfalfa plant. 

A weed-free soil is desirable, especially a soil free 
from perennial weeds which cannot be eradicated by 
mowing. The annual weeds may be best avoided by 
seeding the alfalfa in the late summer which allows 
the plants to attain a fair size before winter. The 
stand of well gl'own plants the following spring will 
do much toward preventing the development of any 
freshly germinated weeds. It would. therefore, appear 
that it is possible to raise alfalfa in many parts of the 
Eastern States, in case proper attention is glven to the 
selection and preparation of the ground. , ,;A  number of 
years may be required to develop a pOOr field to the 
proper richness to bold the stand" of alfalfa, 

On account of the . rather peculiar and exacting re
quirements, respecting soil and fertilizers, as well as 
the high price of the seed, alfalfa is not what may be 
called a "poor man's crop ;" neither is it a crop for a 
run-down or unfertile farm. Its present uncertainty 
on many types of soil .should also retard the man of 

limited financial means from going into its production 
on an extensive scale at first. 

It is suggested that an experimental acre be estab
lished and divided into a number of subdivisions. 
Each subdivision should be glven a different treat
ment as regards fertilizing, liming, time of seed
ing, rate of seeding and preparation of the soil. 
Each one of these plots will answer at least one ques
tion regarding the effect of a particular inethod of 
treatment. In this way the information which would 
otherwise require a number of seasons to procure, can 
be obtained at the end of the first year . .  The treat
ment proving best adapted to the particular condi
tions present can be applied to a larger area the suc
ceeding season. In this way alfalfa can, if shown to 
be ada pted to an individual farm, become established 
on that farm at the least possible risk to the owner 
or worker of the ground. The first seeding will usually 
furnish an abundance of soil for inoculating the subse
quent seedings of alfalfa. This utilization of soil 
from one's own farm avoids the danger of introdUCing 
weeds and plant diseases from other sections. 

Enemies . of Alfalfa. 
Weeds as might be expected constitute, perhaps. the 

worst enemy of alfalfa, and among these crab grass 
probably ranks first. Alfalfa does not make a vigorous 
growth during the midsummer in most parts of the 
East, and it is during this season of the year that the 
crab grass and other weeds make their most luxuri
ant progress. Unless there is an abundance of 
plant food in the soil to produce a luxuriant 
development 6f alfalfa the plants are apt to become 
soon reduced . in vitality as . to be unable to resist the 
crowding of the weedy . grasses ; so much so, in fact. 
that they may not be able to make it sufficient recovery 
for the succeeding season's growth. The weeds must 
be controlled. This is best accomplish by seeding the 
alfalfa in the late summer or early fall on land that is 
comparatively free from weeds and has been rendered 
even more nearly free from weeds by repeated harrow
ings ; and, second, by maintaining the alfalfa in a suf
fiCiently vigorous condition so that the weeds will be 
unable to obtain a foothold in the field. In actual prac
tice it 1s seldom possible in the East to hold a stand 
of alfalfa for more than three or four years owing to 
the.. vigorous of the mOre aggressive weeds. 
Oniimest98e soil� blue grass is very apt to crowd out 
the ' alfalfa plants. On other soils crab grass seems to 
take front rank among the alfalfa enemies. Plant dis
eases are always preying on alfalfa. These are espe
cially troublesome when the vigor of the alfalfa is re
duced by growing in soil not perfectly adapted to it. 

Spring Seeding Versus Late Summer Seeding. 
Much money and effort has been and is still being 

wasted by seeding alfalfa at the wrong season of 
the year. Many experiments have indicated that 
spring seeding, except in the extreme North, is a 
dangerous practice. The young plants are of a slow 
growth at first and as a consequence are easily crowded 
out by the more aggressive weeds in the late spring and 
early summer. The seeding should take place the mid
dle of August in the latitude of Maryland and Virglnia. 
Every hundred miles north calls for the seeding to take 
place one week earlier, while for every hundred miles 
south the seeding should be delayed for one week. If 
the land has been plowed and frequently harrowed for 
six weeks or two months before seeding, the plants 
will frequently prQd,uce a growth of ten to twelve 
inches be,fore cold weather. This comparatively heavy 
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growth of alfalfa checks the growth of the winter 
growing weeds while the alfalfa plants are of Bufficient 
size to make a rapid growth the next spring, and under 
ordinary circumstances will keep ahead of the weeds 
until the first crop is harvested. It is not usually pos· 
sible north of the Potomac or Ohio rivers to turn 
under grain stubble in time for the middle of August 
seeding of alfalfa. A crop of early potatoes, however, 
ca n usually be removed in ample time for the seeding 
of the alfalfa since the ground does not require replow
ing and no time is lost in waiting for the ground to 
settle sufficiently to permit planting. 

Harvesting the Alfalfa Crop. 
Alfalfa gives several cuttings during a season. Every 

cutting should be made just as the crown of basal buds 

SCIENTIFIC AMERICAN 
are starting the growth of the next crop. This will 
usually happen just as the plants are coming to bloom, 
at which time they range from 14 to 40 inches in height. 
The hay should be 

"
cured without shattering any more 

of the leaves than is absolutely necessary. The leaves 
are by far the richest part of the feed and every effort 
should be made to retain them. The hay is raked into 
windrows as soon as the leaves are well wilted and 
before they get so dry as to shatter. The hay should 
lie in the windrow until the leaves are dry and the 
stems still green, when it should be placed in shocks 
lind allowed to cure before be�ng placed in the barn or 
stacked. 

Value elf Alfalfa for the Dairyman. 
Alfalfa is a friend of the dairy farmer by reason of 

8 1  

the marked effect of alfalfa hay on the production of 
both milk and butter, and also by reason of the excel
lent effect of the manure from the cow stables upon the 
growth of this really wonderful forage plant. It is for 
dairy farms especially that this crop is recommended 
in the Eastern States. Here, with an abundance of 
good barnyard or stable manure, the fertilizing bills 
are greatly reduced; while the cost of concentrates, 
which usually eat into the prOfits of the dairy farmer, 
is reduced to a minimum. With plenty of alfalfa hay 
for feed it is usually unnecessary to feed any of th"e 
high-priced concentrates in order to maintain a profit
able flow of milk throughout the year. 

The following ten commandments regarding the cul
ture of alfalfa are important for the prospective alfillfa 

Mowing alfalfa in a one hundred-acre field en a Virginia farm. 

Inoculation is neeessary. Here the harrows cover the soil from some old alfalfa field before the sun's rays ean harm the germs. 

Alfalfa hayloader at work. 
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grower to consider : Don't fa.il to provide 
for ample inoculation ; soil from a healthy 
weed-free alfalf;!. field is best. Don't sow 
poor or weedy seed. Don't sow on a 
weedy soil. Don't sow on any but a sweet, 
well limed soil. Don't sow on poorly 
drained soil. Don't sow · on any but a 
finely prepared, well-settled seed bed. 
Don't pasture the fir;;t or Second year. 
Don't lose the lea veil ; they constitute the 

• best part of the hay. Don't seed a large 
acreage to begin with. Experiment on a 
small area first. Don't give up. Many 
prominent alfalfa growers finally succeeded 
only after many failures. 

Pedesis in the Metal Uranium 

RECENT discoveries in regard to the 
movements of the alpha particle in 

radioactive substances have awakened a 
new interest in an old phenomenon, pedesis, 
or the Brownian movement. In the pollen 
grains of plants there are fine granular par
ticles called fOlliUa which are set free when 
the pollen is crushed. and under a high 
power microscope they exhibit a movement 
which originally was believed to be anal
ogous to the motions of the spermatozoa of 
animals. 

But in 1827 Dr. Robert Brown observed 
that many inorganic substances in a fine 
state of trituration similarly behave. 

The movement is chiefly of an oscillatory 
nature, but the particles also rotate back
ward and forward, on their axes, and even 
dart above the field with a rapidity de
pending, of course, upon the power of the 
objective. Pumice stone, kaolin, gamboge 
and finely divided clays show the phe
nomenon very well, but they must be finely 
powdered, preferably in an agate mortar. 
Particles greater in diameter than 1/5500 
of an inch are inactive, and it may be said 
that as a rule, and other things being equal, 
the finer the particles the more distinct the 
movement, which is about 1/5000 of an 
inch at each bound. Of all substances, 
and the writer has tried hundreds, the 
metal uranium shows the movement most 
distinctly, and in a manner almost spec
tacular. Pure uranium should be used, 
and pounded in 'an agate mortar for 15 or 
20 minutes, or at least 

'
until man:y of the 

particles are reduced in diameter from 
1/10,000 to 1/20,000 of an inch. Put on a 
slide a quantity of the powdered material, 
equal ' in bulk to a mass 3 or 4 times the 
head of a pin, add a drop of distilled water 
with a. trace of gum arabic,  and observe 
with Ii 1/12 oil immersion objective. The 
whole field seems to quiver with life, and 
the finer particles dart from point to point 
with a motion strikingly analogous to that 
displayed by many micro-organisms. 

When the film of the material is of 
proper thickness and the particles suffici
ently reduced in diameter the phenomenon 
is beheld in a perfect abandon of color-the 
reds and blues being of metallic brilliancy. 

The result will well repay one for the 
effort expended in reproducing · this experi
ment, and, once seen, it can scarcely be 
forgotten . .  

The Utilization of Atmospheric 
Nitrogen 

THE importance of nitrogenous com-
pounds to the agricultural and indus

trial interests of Europe and America has 
prompted the Bureau of Manufactures to 
issue a monograph on the subject of utiliz
ing atmoilpheric nitrogen in the production 
of suoh compounds. The nitrogen prob
lem, one of the most pressing of the twenti
eth century, iii unique from the fact that 
the material is unlimited. The atmos
ph�rie nitrogen above one' square mile of 
land, amounting to about 22,000,000 tons, 
is equivalent to what the world would re
quire in the next fifty years at the present 
rate of consumption. The problem is ' to  
utilize this nitrogen economically, and thus 
f� the world from its dependence on the 
nitra.te deposits of Chile, which are not 
particularly extensive and are likely to be 
exlu..uited at a comparatively early date. 
Remarkahle results have ·been · obtained in 
Norwa.y by means of electric furnaces in 
whioh atmospheric nitrogen is oxidized to 
the form of nitric oxide, which is used in 
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Large hay forks unloading alfalfa a quarter of a ton at a time. 

Crimson clover is often used to tum under for en
riching the land and bringing it up to alfalfa pitch. 

The use of large side delivery rakes leaves the 
fresh cut alfalfa in shape for the hayloaders. 

Removing soil from an old field for use in inoculating a new one. 
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making calcium nitrate, or Norway salt
peter. This Norwegian product is already 
an important rival of Chile saltpeter, but as 
the success of the process depends upon a 
very cheap supply of electricity it will 
probably not be used to any great extent 
in the United States until the furnaces 
have been made more efficient. Cyana
mide, another nitrogenous fertilizer of 
growing importance, is being manufactured 
in America and the industry should prove 
successful, as the production in this coun
try of the calcium carbide required by the 
process is second only to that of Norway. 
The monograph describes · in detail the re
sults obtained by the leading European 
chemists in their efforts to increase the 
supply of nitrogenous compounds, and the 
commercial as well as the technical aspects 
of the new industry are dealt with at length. 
The author, Thomas H. Norton, consul at 
Chemnitz, Germany, on detail as commer
cial agent of the Department of Commerce 
and Labor, states in conclusion that the 
achievements of applied chemistry make it 
possible for American industry and agricul
ture to face with confidence the threatened 
exhaustion of the nitrate deposits of Chile. 

Open-air Schools of Paris 

I N the schools of Paris and other large 
cities the statistics show that there are 

on the average 15 per cent affected with 
tuberculosis, and although this may yet be 
in the latent state there is none the less a 
considerable danger for these persons for the 
future. Open-air schools are advocated for 
preventing the disease, and Messrs. Par
mentier and Bernheim treated the ques
tion at the recent Tuberculosis Congress, 
stating that children so affected had the 
greatest benefit from their stay in such 
schools without suffering any drawback to 
their instruction. In the suburbs of Berlin 
a method of this kind is carried out in 
schools where the pupils are no t lodged in 
the buildings. A type of boarding school 
is found in the suburbs of Paris, and the 
children are first examined so as to find out 
how long a time of stay will be of benefit to 
them. They are divided into groups ac
cording to their condition, and are also 
treated for defects in hearing or in the 
respiratory passages. The main treatment 
is a rational method in which open-air work 
and physical exercise play the most im
portant part. Figures show that the re
sults are excellent, and among the 800 
pupils passing through the Vesinet school 
for the last two years, a great number start
ing from very bad health conditions re
ceived great benefit from even a few weeks 
stay in the open-air school. 

Uses of Seaweed 

SOME interesting facts about seaweeds 
which are used as food or for producing 

vegetable gelatines or glues, are brought 
out by Messrs. Perrot and Gatin in the 
annals of the French Oceanographic Insti
tute. Seaweeds are not much used in Eu-

. rope except for alkalies or iodine prepara
tion. In the north coast regions of France 
the seaweed is used by the peasants as a 
manure �pon the fields. Medical uses can 
be mentioned, and the variety called Ice
land moss is collected in Brittany to a con
siderable extent, this reaching 20 tons of 
dry seaweed in 1904. One variety of sea
weed is a very good vermifuge, and is ex
tensively used for this purpose in Corsica. 
On account of- the iodine which they con
tain, some seaweeds are remedies against 
goitre and scrofula. As io food uses, this 
seems to be limited to the Brittany region 
and only the poorer population consumes it. 
Although limited in Europe, the use of sea
weeds as . food is widespread in the extreme 
Orient. In Japan , edible seaweed is pre
pared in a number of ways and it is much 
cultivated. Iodine is not manufactured in 
that country at present. One use is for 
preparing agar-agar, gelose and vegetable 
glue. Seeing that the gelatines from this 
source are scarcely nutritious, .the authors 
explain their extensive use by the ma�er 
of living, and ,as the populations consume 
great quantities of fish and rice it is thought 
that the gelatinous substances aid in diges
tion and in the intestinal functions. It is 
vlLlultble for alimentation and export. 
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